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Abstract: Problem statement: Mikania scandens (L.) Willd., a medicinal plant, is popularly uses
herbal remedy for various ailments in Bangladesht Bie scientific basis for its medicinal use
especially in pain and inflammation remains unknoWherefore, the present study was designed to
evaluate analgesic and antioxidant potential ofttj@romethanol extract of the leaves of the plant.
Approach: The analgesic activity was determined for its @nand peripheral pharmacological
actions using hotplate and tail immersion method awcetic acid-induced writhing test in mice
respectively. The hydromethanol extract was ala@stigated for its antioxidant action using 1,1-
diphenyl-2-picrylhydrazyl (DPPH) radical scavengiriditric Oxide (NO) scavenging and reducing
power assaysResults: The extract, at the dose of 250 and 500 mg,kgroduced a significant
(p<0.05) increase in pain threshold in hotplate #t immersion methods in a dose dependent
manner. In acetic acid-induced writhing test, thérazt (500 mg kg) produced a maximum of
53.73% inhibition (p<0.001) of writhing reaction mmpared to the reference drug Diclofenac-Na
(76%). A dose dependent scavenging of DPPH radindl NO was observed with good reducing
power with the extract. In DPPH radical scagyng assay, the Kgvalue of the extract was
375.40pg mL™ while the G, value for the reference ascorbic acid was 5:89mL™. The IG,
values of the extract and ascorbic acid were 22@A8 125.10ug mL™?, respectively in NO
scavenging assayConclusion: The findings of the study suggested thia¢ extract from
Mikania scandens has strong analgesic and antioxidant effects.
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INTRODUCTION associated with the imbalance of pro and antioxidan
factors in living systems. Exogenous antioxidant
Pain is a sensorial modality and primarily pratect compounds may therefore exert beneficial actioraup
in nature, but often causes discomfort. It is thesin systems which have been deprived from sufficient
important symptom that brings the patient to phgsic amounts of endogenous antioxidants as in some
Analgesics relieve pain as a symptom, without #ifigc  cardiovascular diseases, tumors, inflammation,rdoe
its causé. Currently available analgesic drugs such asagind®. Currently, the possible toxicity of synthetic
opiates and NSAIDs are not useful in all cases tdue antioxidants has been criticized. Thus interestdtural
their adverse effects. In this respect new compswith  antioxidant, especiallg of plant origin, has greatl
improved pain management capacity and fewer sidencreased in recent yests
effects are being sought with urgency. Moreover, a  Mikania scandens (Family: Asteracae) is a twining
number of pathologies are known to be ultimatelyherb with long-petioled, opposite leaves and small
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homogamous flower-heads grows as a weed in alsarea@nimal: For the experiment Swiss albino mice of either
of Bangladesfi. Aqueous leaf extracts of this plant sex, 3-4 weeks of age, weighing between 20-25 ge we
have been used in traditional/folk medicine to tireacollected from the animal research branch of the
stomach ulcers and a variety of other diseaseisidia, International Center for Diarrheal Disease and
although the plant is consumed as a vegetables it iResearch, Bangladesh (ICDDRB). Animals were
thought to be efficacious in the treatment of dgastr maintained under standard environmental conditions
problems. The plant is a rich source of vitaminlfl&  (temperature: (24.0+1.0°), relative humidity: 55465
and also contains vitamin B, Mikanin, friedelin, and 12 h light/12 h dark cycle) and had free actess
efifriedinol, some sesquiterpene, dilactones inicigd feed and water ad libitum. The animals were
mikanolide, dihydromikanolide, deoxymikanolide and acclimatized to laboratory condition for one weelop
scandenolide. Three deterpenic acids known ato experiments. All protocols for animal experiment
kaurenic acid, butyryloxykaurenic acid and were approved by the institutional animal ethical
benzoyloxykaurenic acid, stigmasterol and betacommittee.
sitosterin have also been isolated from this Bfarfthe
plant is reported to have psychopharmacological ané&hytochemical screening: The freshly prepared crude
neuropharmacological properties; antimicrobial,i-ant extract was qualitatively tested for the presenfe o
inflammatory, antipyretic, ulcerprotective, chemical constituents. Phytochemical screeninghef t
anticarcinogenic activiti€s”. But still no scientific and extract was performed using the following reagemts
methodical investigation has so far been reported ichemicals: Alkaloids with Dragendorff's reagent,
literature regarding its analgesic and antioxidestion.  flavonoids with the use of Mg and HCI; tannins with
Therefore, as a part of our ongoing phytochemical a ferric chloride and potassium dichromate solutiand
pharmacological investigations on local medicinalsaponins with ability to produce stable foam and
plants of Banglade§H?, the present study has been steroids with Libermann- Burchard reagent. Gum was
designed to examine the analgesic and antioxidartested using Molish reagent and concentrated sailfur
activity of the hydromethanol extract of the leawds acid; reducing sugars with Benedict's reagent. €hes
Mikania scandens (L.) Willd. were identified by characteristic color changeshgsi
standard procedurés

MATERIALSAND METHODS
Analgesic screening:
Hot plate method: The animals were divided into four
groups with five mice in each group. Group | aninal
received vehicle (1% Tween 80 in water, 10 mL kg
body weight), animals of Group Il received Nalbughi

Chemicals and drugs: DPPH (1, 1-diphenyl, 2-picryl

hydrazyl), was obtained from Sigma chemical co. USA
Ascorbic acid was obtained from SD Fine chem. Ltd.
Biosar, India. Naphthyl ethylene  diamine
dihydrochloride was purchased from Roch-light Ltd.,

Suffolk, England. Sodium nitro prusside was obtdine at 10 mg kg body weight whi!e animals of Grour_) il
from Ranbaxy Lab., Mohali, India and potassium@"d Group IV were treated with 250 and 500 mg’ kg

ferricyanide from May and Backer, Dagenham, UK.bOdy w_eight (p.0.) of the crude ext,racth scandens,
Diclofenac-Na  was  collected ~ from  Square | "€ animals were placed on Eddy's hot plate kept at
Pharmaceuticals Ltd., Bangladesh and Nalbuphine wa§mPperature of 55:0.5°C. A cut off period of 15vas
from Incepta Pharmaceuticals Ltd., Bangladesh. observed to avoid damage to the Béivw?e_actlon ume
was recorded when animals licked their fore or hind
Plant material: The whole plant with leaves, stems andpaws, or jumped prior to and 0, 30, 60 and 90 rfter a
roots was collected from Savar, Dhaka in Februanpral administration of the sampfgs.
2008 and was identified by Prof. Dr. Abdul Ghani,
Stamford University Bangladesh. The plant wasTail immersion test: The procedure is based on the
thoroughly washed with water; roots and stems wer@bservation that morphine like drugs selectively
discarded and the leaves were dried in hot air wate prolongs the reaction time of the typical tail vdthwal
55°C for 3 days and at 40°C for the next 4 days. reflex in micé*. The animals were treated as discussed
above. From 1-2 cm of the tail of mice was immerised
Extraction: The dried leaves were coarsely powderedwarm water kept constant at 55°C. The reaction time
and extracted with a mixture of methanol: wateB(7: was the time taken by the mice to deflect thelstdihe
v/v) by a Soxhlet apparatus at 50°C. The solverd wafirst reading was discarded and the reaction tinas w
completely removed and obtained dried crude extraatecorded as a mean of the next three readingseAdg
which was used for investigation. period of 20 s was defined as complete analgegia an
2
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the measurement was then stopped to avoid injury tReducing power: The reducing power dfl. scandens
mice. The latent period of the tail-flick responsas was determined according to method followed by
determined before and 0, 30, 60 and 90 min after thSrinivas et al.’®. Different concentrations of
administration of drugs. M. scandens extract (50-250ug) in 1 mL of distilled

) o o . water were mixed with phosphate buffer (2.5, mL
Acetic acid-induced writhing test: The analgesic 2\ pH 6.6) and potassium ferricyanidefi¢(CN)]
activity of the S_amp'es was_alsq studied usingiacet (2.5 mL, 1%). The mixture was incubated at 50°C for
\a/lglrﬂglrédu\(/:vz(:ewrgglrg?ngt%?:(ljmoTall(I:Ie. T3%st se_lmplk?dfa 20 min. A portion (2.5 mL) of trichloroacetic acid
\ . NNISIETe y min DEIOre 1006) was added to the mixture, which was then
intraperitoneal administration of 0.7% acetic abiat : .
Diclofenac-Na was administered intraperittpia centrn‘uggd at 3000 rpm for 1(.) min. The upper lenyer
15 min before injection of acetic acid. After aneirval the solution (2.5 mL) was mixed with distilled wate
of 5 min, the mice were observed for specific (2.5 mL) and FeGI(0.5 mL, 0.1%) and the absorbance
contraction of body referred to as ‘writhing' fonet ~Was measured at 700 nm. Increased absorbance of the
next 10 mifs! reaction mixture indicated increased reducing power

Ascorbic acid was used as the reference.

Testsfor antioxidant activity:
DPPH radical scavenging activity: The free radical Statistical analysis. Statistical analysis for animal
scavenging activity of the extracts, based on thexperiment was carried out using one-way ANOVA
scavenging activity of the stable 1,1-diphenyl-2-followed by Dunnet's multiple comparisons. The
picrylhydrazyl (DPPH) free radical, was determirigd  results obtained were compared with the vehicldérobn
the method described 8. Plant extract (0.1 mL) was group. p-values<0.05, 0.001 were considered to be
added to 3 mL of a 0.004% methanol solution of DPPHstatistically significant.
Absorbance at 517 nm was determined after 30 ndn an
the percentage inhibition activity was calculated RESULTS
from[(Ao-Al)/Ao]xloo, where 4 is the absorbance of
the control and A is the absorbance of the Phytochemical screening: Phytochemical analyses of
extract/standard. The inhibition curves were pregar the crude extract revealed the presence of flaebnoi
and 1G, values were obtained by Probit analf$is steroid, alkaloid, tannin, gum and saponin (Table 1

Nitric oxide scavenging assay: Nitric oxide radical  Analgesic screening:

scavenging was estimated on the basis of Griesgot plate method: Result of hotplate test is shown in
llosvoy reaction using method  followed by Taple 2. Both doses of the extract produced a dose
Govindarajanet al.™". In this investigation, Griess- dependent increase in latency time when compartd wi

llosvoy reagent was modified by using naphthylthe vehicle. The result was found to be statidcal
ethylene diamine dihydrochloride (0.1% w/v) instedd sjgnificant (p<0.05-0.001).

1-napthylamine (5%). The reaction mixture (3 mL)

containing sodium nitroprusside (10 mM, 2 mL), Tajl immersion test: The tail withdrawal reflex time
phosphate buffer saline (0.5 mL) amd. scandens  following administration of the extract ®fl. scandens
extract (5-250ug mL™) or standard solution (ascorbic was found to increase with increasing dose of the
acid, 0.5 mL) was incubated at 25°C for 150 mirteAf  sample. The result was statistically significartq95-
incubation, 0.5 mL of the reaction mixture mixedtwi 0.001) and was comparable to the reference drug
1 mL of sulfanilic acid reagent (0.33% in 20% géci Nalbuphine (Fig. 1).

acetic acid) and allowed to stand for 5 min for

completing diazotization. Then, 1 mL of naphthyl Acetic acid-induced writhing test: Table 3 shows the
ethylene diamine dihydrochloride was added, mixedeffects of the extract of on acetic acid-inducedhimg

and allowed to stand for 30 min at 25°C. A pinkin mice. The oral administration of both e®sof
coloured chromophore is formed in diffused lighheT M. scandens extract significantly (p<0.001) inhibited
absorbance of these solutions was measured at40 nwrithing response induced by acetic acid in a dose
against the corresponding blank solutions. dependent manner.

Table 1: Result of chemical group tests of the ewethextract oMikania scandens

Extract Steroid Alkaloid Reducing sugar Tannin Gum Flavonoid Saponin

ME of M. scandens + +++ - ++ + +++ +

ME: Methanolic extract; (+): Present; (-): Absent
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Table 2: Effects of the hydromethanol extracMikania scandens on latency to hotplate test
Mean latency (s) before and after drug admirtistna

Percentage of inhibition

Dose
Groups (mg kd) 0 min 30 min 60 min 90 min 30 min 60 min 90m
Group-I Vehicle 2.26+0.219 2.45+0.225 2.16+0.197 5820.261 - - -
Group-II 10 2.34+0.088 5.62+0.624** 7.97+0.649** 57+0.1.007** 64.8 715 80.4
Group-lll 250 2.21+0.073 3.27+0.264* 4.57+0.747* 3@+0.383* 44.1 46.7 44.5
Group-IV 500 2.07+0.217 3.57+0.850** 5.66+0.546** .45+0.469** 56.9 62.1 52.8

Group | animals received vehicle (1% Tween 80 itewaGroup Il received Nalbuphine 10 mgkbody weight, Group Ill and Group IV were
treated with 250 and 500 mg RKgbody weight (p.o.) of the crude extract Mf scandens. Values are mean +SEM, (n = 5); *: p<0.05, **:
p<0.001dunnet test as compared to control

Table 3: Effects of the hydromethanol extractMikania scandens
on acetic acid-induced writhing in mice

--+# - Percentage of scavenging by Mikania scandens

—
1o
=3

+—Percentage of scavenging by ascorbic acid

Dose Percentage 2 100
Groups (mg ki) No. of writhing of protection :;f T h
Group-I Vehicle 40.2+1.271 - z 80
Group-II 10 10.440.940** 76.13 é 60
Group-Iil 250 26.1+.994** 35.07 S || e .
Group-IV 500 18.6+0.906** 53.73 = 40 ‘ o
Values are mean + SEM, (n = 5); **: p<0.001, Duntest as § R
compared to control. Group | animals received Jehit% Tween 80 & 20?
in water), Group Il received Nalbuphine 10 mg'kbody weight, oa . ) ‘ : . ‘
Group Ill and Group IV were treated with 250 and® 509 kg* body 0 100 200 300 400 500 600
weight (p.o.) of the crude extract idf. scandens Concentration (ug mL™")
147 @ 0 min . Fig. 2: DPPH radical scavenging activity of the
124 30 min . hydromethanol extract Mikania scandens.
104 968;‘;1‘; I Values ardhe average of duplicate experiments

8- and represented as me&BD

=N
1

#

---&-- Percentage of scavenging by Mikania scandens

=
1

—a—Percentage of scavenging by ascorbic acid

Responsge ime (in second)
v

Group-II1

Group-II
Groups

Fig. 1: Effects of the hydromethanol extractikania
scandens on tail withdrawal reflex of mice
induced by tail immersion method. Values are -
mean *SEM, (n = 5); * p<0.05, **: p<0.001, ¢ 0
Dunnet test as compared to control. Group |

Percentage of Scavenging of NO

0 T T
100

T
150 200 250

Concentration (ugmL™)

the

animals received vehicle (1% Tween 80 inFig

. 3: Nitric oxide scavenging activity of

water), Group Il received Nalbuphine 10 mg'kg
body weight, Group Il and Group IV were
treated with 250 and 500 mg kgbody weight
(p.0.) of the crude extract M. scandens

DPPH radical scavenging activity: The DPPH (1, 1-
diphenyl-2-picrylhydrazyl) radical scavenging aittiv
of M. scandens is shown in Fig. 2. This activity was
found to increase with increasing concentratiorthef
extract. DPPH antioxidant assay is based on thayabi

hydromethanol extract Mikania scandens.
Values ardhe average of duplicate experiments
and represented as mes®D

When DPPH accepts an electron donated by an
antioxidant compound, the DPPH is decolorized, tvhic
can be quantitatively measured from the changes in
absorbance. The §g value of the extract was
375.40ug mL™?, as opposed to that of ascorbic acid{IC
55.89ug mL™), which is a well known antioxidant.

of 1, 1-diphenyl-2-picryl-hydrazyl (DPPH), a stable Nitric oxide scavenging assay: The hydromethanol

free radical, to decolorize in

antioxidants. The DPPH

the presence ofextract of theM. scandens exhibited dose dependent
radical contains an oddscavenging of nitric oxide (Fig. 3) with ansiGralue of

electron, which is responsible for the absorbance @20.43pg mL™ compared to 125.1Qg mL™ which

515-517 nm and also for a visible deep pucpler.
4
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55 %" Absorbance of by Mikania scandens demonstrated good antioxidant action in the tested
—4— Absorbance ef ascorbic acid models. So it can be assumed that cyclooxygenase
21 A (COX) inhibitory activity together with antioxidant
g . /A/’ activity may reduce the production of free arachido
£ e acid from phospholipid or may inhibit the enzyme
2 1 //‘ g system responsible for the synthesis of prostaghand
os | — e and ultimately relive pain-sensation.
- e Polyphenolic compounds, like flavonoids, tannins
0 : : : : : : and phenolic acids, commonly found in plants have
0 30 100 150 200 230 300 been reported to have multiple biological effects,

Concentration (ugmL™)

including antioxidant activi§”?=23% Flavonoids and

Fig. 4: Reducing power of the hydromethanol extracf@nnins present in the plant extract, as evideomnfr
Mikania scandens. Values arethe average of phytochemical screening, may be responsible for the

duplicate experiments and represented as meg@'tioxidant action. NO scavenging capacity of the
+SD extract may help to arrest the chain of reactions

initiated by excess generation of NO that are
Reducing power: The hydromethanol extract displayed detrimental to the human health. Nitric oxide isoal
remarkable reducing power which was found to risemplicated for inflammation, cancer and other

with increasing concentration as shown in Fig. 4. pathological condition¥’. A direct correlation between
antioxidant capacity and reducing power of certain
DISCUSSION plant extracts has been repoftdd The reducing

eoroperties are generally associated with the poeseh
geductones, which have been shown to exert antoxid
action by breaking the free radical chain by dowat
hydrogen atof”. Therefore, antioxidants with free
Jadical scavenging activities may have great reiega
in the prevention and treatment of diseases adsdcia
with oxidants or free radicafd.

The hotplate method and tail immersion test ar
considered to be selective to examine compound
acting through opoid receptor; the extract incrdase
mean basal latency which indicates that it mayvéet
centrally mediated analgesic mechanism. Narcoti
analgesics inhibit both peripheral and central
mechanism of pain, while non steroidal anti-

inflammatory drugs inhibit only peripheral p&ff™, CONCLUSION

The extract inhibited both mechanisms of pain,

suggesting that the plant extract may act as aotiarc Based on the results of the present study, we
analgesic. conclude that the plant extract possesses strong

Acetic acid-induced writhing model represents painanalgesic and antioxidant potential. However, ferth
sensation by triggering localized inflammatory studies are necessary to examine underlying
response. Such pain stimulus leads to the relddfseeo  mechanisms of analgesic and antioxidant effectstand
arachidonic acid from tissue phosphollfid The acetic isolate the active compound (s) responsible fosghe
acid induced writhing response is a sensitive glos®  pharmacological activities.
to evaluate peripherally acting analgesics Theaesp
is thought to be mediated by peritoneal mast 8Jls ACKNOWLEDGEMENT
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